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TREATED FABRIC 
field of rm mv mTiQn 

This invention relates to fabrics and g . - ^ - ved 
ressstance. 

10 BACKGROUND 

Garments for outerwear are \ i act ars sndiiicns in use 
As a result of this exposure, shell fabrics are often ac s 9 top - oe s \ ariety 
-* - 4 - '"i- a> ha 

j 5 - - - ' D!S>*U te - - - i - l- 

... . - -i- - S 3^C j ' _ ' . - i»i 

a ~ ~ " 1 ' " -vt ^ 

expose the garments, particularly the shell, to a variety of environments that 
tend to abrade and wear the fabric. Thus, the desirable protective and 
20 aesthetic qualities wii! be compromised in use. 

Typically fabric type (e.g., polyester, nylon polypropylene, etc.) and 
weight are selected based on the end use (e.g., backpacking, ashing, general 
use, etc }. For example, nylon fabrics are typically ussci ;n bacKpaeklng and 

ons 12 ox 12 or great? srs used be cat o 
!>»■$■.<:■> required in these demanding activities However, it ;s known ir; the 

^ i v . - Yet, 

e ,<eve »3 ne: oe _sec t - 
50 repeiiency. because of its ooor at a;. •: • eee.; : '-;.e Thus tne current art of 
, o ^ z '> < ^ ' ser^ ^vs 

able water 

raps! ansy «s , ^ ^ " polyester cannot be used. 

35 v c ^ e "ee - t. ^ ; > w< - - r <. 1 a 

employee using polymers such as silicones. poiyuretnones. , < s — a- 
and \ r t i to alt penance and hand of 

the iabne. They also tend to impede er prevent breathability. As is known in 



the art. high breathabiiity is Important to the wearer s comfon or d ir exh en e 
situations to a wearer's survsva s 
continuous coating to a fabric fill the interstices between yarns rsnderina the 
fabric stiff and often compromising the Drealr:abiii.y. in addition, such a costing 
3 ^ ^ . *< * ~ «v\ ^c a CCK 

in order to roa^tssn breathH-biliiy discontinuous coating?; nave also been 
osed. Patterns such as honeycombs, grids, and discrete dots have been put 
M& practice to a limited extent on the inside of shell fabrics. {See Biaoer el si, 
so U.S. Patent 5828949.} However, a significant >;ro o A sing sucr ym — 
on the outside of a garment is the change in appearance caused by the 
macroscopic and regular pattern of the coating, which is undesirable because 
Jes abfy altered. A 'on 
* }* ir u pat " Any 

55 deviations In the regularity associated with processing, or that develop in use 
can have undesirable aesthetic effect Finally, the pe associated with 

regular patterns can introduce stress concentrations along preferred axes, 
which can tend to cause accelerated wear in those areas. 

mamRY OF THE INVENTION 

The present invention overcomes the ye. *- i\ 

providing a polymer treated fabric with significantly improved abrasion 
resistance over the entreated fabric with very minimal weight add-on. In 
2.5 i ■ jdd-on and assco * „ 

the fabrsc maintains substantially the brrf nnt ity \ 
and the aesthetic appearance of the underlying fabric. The present invention; 
«h o x \ : i - ' t\ > <"j soc'i -hci "s and process for obtaining the--. 

30 1 1 0 i r ■> O \Z <?~ ^ f 3t ^\ ' n 

\ a • ■■ s g e oi " N utlspie st r 

Ave i light a t < mer - betw« 3 ~ 4G ts ^ 
prefersbh 5 and 30 g/m 1 s applied to th fabric surface .;sua „cc no 
3S non-woven light. weight web cr by meit blowing or spraying a polymeric material 
o 5 the fab 3 orrr a web 
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$ oc "v mn - - * * * v.r „ ^ 

iose their identity. Depending on the temperature at application, this may occur 
- * * a -v, ' >d v -^c - - c^e 

M " ! ^ > ~0 , ' > -^k~ it - t ^ v. ! v, ^ 

5 that the filaments of the web melt ana loss their fibrous nature. 

Save i 3 * ! er can he cc V >? - 

^n?at>nn o e amp 5 et si t 
periods, the non-woven web melts intc )rregui3fi\ shaped pmiec; .-. ; utcnes ot 
IS polymer randomly interconnected or unconnected. At longer heating times, the 
web met? nea _=s: - m i k - o t „ > ^gy- - • , est - h> \c 
surface is shit visile, and forms a thin layer on the uppermost portion of yarn 
and does not substantially occlude a majority of the, spaces bet/, ; 

is Whatever the polymer configuration on the surface of the fabric, the 

< ^ s j \ 1 -r - 

n.:-h.?-i hours Moreover, the hand of the original fab > ant a v 

mammmed. The abrasion resistance of me treated fabric is very good, as 
opposed to the abrasion resistance of the original fahnc. which ordinarily has 3 
- * \e? aorssjon resistance. 

The treated fabhc of this invention can bo used in any application where 
resistance to abrasion of a fabric is desirable, particularly where breathamirty, 
flexibility, and aesti e pt ei pora* Such &\ at s include bi, 
25 a I <5 w e , I >i *, I f 

e or. ngs ;rs and the ke 

More specifically, the invention can be described in one aspect as a 
fabric construction comprising 
30 a). a woven or knit fabric composed of yam, 

b). said fabric having adhered to its surface a discontinuous, 
randomly disposed polymeric material; 
such that the resulting composition has 
a ~-oist 

35 ii). a abrasion resistance of at leas: 100 cycles determined 

iii). an ado -on »%- • cc oetween 5 and «o 2 * 



wo«i/t2»» pct.i sao tin: 



r another aspect, ma construction comprises adhering ins polymeric 
materia; to a laminate of the fsbnc and an underlying porous, water-resistant. 
' -> ' - - - ^ i t- apa 
5 j o v effect, ihe abrasion resistance will be at least 300 cyei~s, preferably 
500 cycles or more. 

BR!£F__P£SCRjFTjQN q? THE DRAWINGS 

Fig. 1 is an SEIVI of >• . - Exan pie 2 

io taken at 25X. 

Fig. 2 is an SEM of the same fabric taken at 100X. 
Fig. 3 is sn SEM of the MS 26 .> fabnc armnate used in E 
melt blown potyurethane was blown on, but before heat treatment. 

Fig. 4 is an SEM of the melt blown Ml 26Q .fabric laminate of Example 4, 
55 but after near treatment at 140*C, takers at 25X. 

P'g „ t v. ofcV - i men \w V, ' M 
but aftsr heat beatmsnt at 200*0 taken at 25X. 

Fig. 8 is an SEM of the melt blown Ml 250 fabric laminate of Example* 
after heat treatment st 200- C taken at 100X. 
20 Fig. 7 is an SEM cross section of the melt blown Mi 280 fabric iamhate 

of Example 4 after heat treatment at 200 8 C taken at 200X. 

DEFIMITiONS 

By fabric is meant a material made from textile fibers or yarns, 
25 By yarn is meant twsted threads of natural or s — m. - • ••• .=ioo In weave o? 
knit a fabric. 

By water resistant is meant that the material In question passes the water 

' ' : m s -\>ftne<- baiow 
By water vapor permeable is meant that the material in question has a water 
30 vapor permeability of at le st 1 y'n n 

B sb asm i resistance s mea it tr 5t i e materia n qi estit ■ as - at e ssf 3( 

cycles in the test described beiow. 
By garment Is meant an:, article that can be wo^ nduding footwea hats 
gloves, shsrts, coats, trousers, ate 
st sm - • a 

By discontinuous is meant that there are areas of sucstmt- s -ace thai a;« not 

covered by polymer 
By random Is meant unpattemed 
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abrasion resistance witf ■ minimal weight add en, so that breatnabiiity arid hand 
are not significantly impeded The polymeric materia; on the surface of the 
far : is deposited in a manner that does no savers ft r he ae; , 
ies Surprisingly by app g oni^ to 40 g/m ? polymer adb-cr tht 
- <. m^ mproved by 50-100% or higher, e.g., 1000% or more/Vstth 
little to no effect en oreaihablfcy. 

The advantage of using the p <'m= c - 4 - et led here to 
cream an abrasion resistant fabric is based both on economics and 
performance. To improve abrasion resistc- 

increase in the weight of the fabric. From a performance perspective, the 
Increased weight is undesirabie and often imparts increased bulk and stiffness 
which in turn compromises paekability. From the standpoint of economics, 
polyester fabrics tend to be less expensive than nyfon fabrics, but the major 
drawback ta using polyesters in performance outerwear is their poor abrasion 
resistance. By Improving aorasson resistance, this invention can be used to 
produce low cost fabrics that perform like more expensive ones. 

Useful as the fabric In this invention are woven or knitted fabrics that are 
made of yarn, either natural or synthetic, such as wool, cotton, pofyamlde, 
polyester, poiyoiefirs. aramid and the like. The woven or knitted fabrics could 

a»c s- taoos hat arc- sandec er-r - r The 

fabrics used in the invention are water vapor permeable, having s moisture 
vapor transmission rate of a? least 1000 g/m\24 hours. 

The polymeric materia; applied to the fabric can be a poiym ethane, 
poiyamide, polyester, poiyoiefin, silicone, acryho or the i;ke. The polymer could 
be wafer-vapor-permeabie. as well. This, however, Is generally not 
necessary, provided that the percentage coverage of the fabric surface is not 
too great to substantially affect the water-vspon-permeaoiiify themef. 

Selection of the appropriate polymer for a given abrasion res-stance will 
m stated by the e m use eq;me - ems ana he prcm m: : > remo :« \ ib < 
in general, polyerethanes are Known to be < < e~ t, resisting abrasion which 
a ide s ater 3 c 5 3| atiei equirir e of abrasic 



e poiyme a """3 or 5 ula 

high degree of softness, making then- excellent candidates where the handle of 
;omp e is of conee w u - ay arise where 

~ a -> - r-™ *<-e + "^= ~kr^ r^cse 

- additives ma> aiso 
be usee; to enhance other properties or tc further increase ire abrasion 
resistances, ana may be used in conjunction with any of the aforementioned 
processes to provide a suitable, or in some instances superior, product. Finally, 

20 polymer selection wMf aiso be affected by the type of fabric the abrasion 
resistant layer is being applied to. It is usually best to select a polymer to 
provide chemical compatibility between the polymer and the fabric, allowing for 
3 sufficient bond. In cases where chemical - ~i x t is not possible, it may 
be beneficial to tailor the rheology and surface characteristics of the polymer to 

S5 allow far sufficient wetting and/or pare penetration in order to provide sufficient 
mechanical bonding between the polymer and the textile surface, instances 
vher * bsrats a allow fo to mechar i chemiea 

bonding, 

•20 The general process employed to make the products of this 

invention Is to apply a plurality of polymeric fibers to the surface of the fabric. 
Techniques such as heat treating non-woven webs Into the fabric surface, as 
wel es roe * - owing or 1 ♦ be c 

25 their identity. The resulting pofymenc appearance can bs random, 
senate or ids iependm < 
' I t A benef 1 0 using f re ghtwe ght norwwn en webs s the ability to 
create structures which minimize the distance between polymer areas, 
providing for better local abrasion resistance as Is needed around cuffs, collars. 

•>o ckst edges, and ally an folds or creases, 

vVhen o poiyme:- :s applied to the faonc by applying a preformed non- 
woven web of the polymer, the web can simply oe laic over the fabric ana 
eated t 3 t a s melts th toiymer bat \,t ----- Melting 

w c tments des ^ ^ *cver we tlare 3 suss 

formation of the discontinuous, randomly disposed paiymeoc material and 
jn iN I 3^ c s~~sce 



Whsn the polymer :■$ applied th'cugh melt blowog o? spunbondlnc., due 
:> the - \ ra of melt ow ; punb idin he x s web s'c 
usuaiiy said down on the substrsfe in the form of filaments, as shown in Ftp,. 3. 
A subsequent heating step - carrsed out at a temperature above the softening 
point of the polymer to cause ths filament polymer to flow and spread to form 
b. >. w uf l 4 r1>- * ' =■ - - 

carried out in an oven, e.g., hot air or IR However, if the viscosity of the 
polymer is low enough, or if th« subst 3 e is pre-heate i the as 
may form on the fabric without any further application of heat. 

Another process which can be used to create the current invention is by 
i , ~ \ s lops st ng cb r - , me * o- 

oligomers (for example, using an apparatus such as th« TV -satecs 

blowing, except the viscosities of the resms are generally lower ano the resins 
lypicuiiv require some pest processing to Guild viscosity. For example, spray 
t er would Tequm pis, he 

treatment if it has a blocked isocyanate group) to build molecular weight and 
hence viscosity and ultimately coating integrity. Similarly, silicones would 
require a post heat treatment step, along with a catalyst such as platinum, to 
initiate polymerisation and improve coating integrity, prior to taking up in a roll 
form.. 

Another process that could be employes involves the deposition oi 
meltable discontinuous fibers or powders onto the surface of the fabric followed 
3 cf " f o t cuiare 

One type of product Is ootalned wrsen a non-woven web rs placed on the 
fabric and heated This type is shown in Fig. 1 and 2 and, as seen, the result is 
formation of irregularly shaped patches of randomly interconnected po /me; 

Another type of product is obtained when a non -woven web is formed by 
...wuuo' * reb sp a> ?u 2ndr v< ' " ' s l re - > ^ - ~ , ; 

e itis see t 

that the web Is composed primarily of fibers. But when the treated fabric is 
heated to obtain products of the invention, it is seen that toe result is a thin 
layer of polymeric material that becomes more uraform as the heating 
smper jre aised a ds -ears to be cc oe he upperm - 



exposed surface of the fabric yams. St is also seen that the layer rices not 
completely cover the fabric and in- that sense is random, leaving spaces 
between the yarns unocciuded. Furthermore, as seen in Fig. 7, the polymeric 
- o centred primer y on the yaj su a y some 
5 - - ' - ' /am bundles 

Generally the percentage coverage of the surface of the fabric by the 
polymer is in the region 10-90%. mom particularly 30-70. it will be appreciated 
that the spacing between areas of polymer should not be so great as to permit 
: o ready access to open areas whereby abrasion of these open areas may occur. 

Meitbiowing is one preferred method to form s polymeric, porous web on 
V ao .. ~ " v 

an extruder that ca < > ~ r multiple orifices \ itc onvergent 

si high velocity heated air streams to proa •* i t blown 

filaments, are deposited on the moving substrate in an entangled, random 
fashion and are then fused to form a coherent coalesced porous web of 
laments The degree of coalescing and the degree of adherence to the 
substrate can be furthered by subsequent heating above the softening point, it 
20 is also seen in Figs. 4. 5, and 6 that an intermediate temperature of heating 
displays an intermediate degree of fiber coalescing and adherence to the 
substrate. Heating times may be as little as a few seconds, e.g.. $ to 5 
seconds, or can be longer, e.g., 30 to 80 seconds or more 

25 The web forming polymer is preferably chosen to be compatible wrtn the 

fabric surface so -hat the wen filaments readily adhere to the substrate surface 
as they ore laid down or as later heated. 

A thermoplastic elastomeric poiyunethane polymer Is one of s number of 
30 polymers that are found sabsfa e to \ 

with he present invention, it will be appreciated, however, thai other polymeric 
materials can also be used provided their abrasion resistance is satisfactory for 
their purpose and they are able to be bondet " • 
to be used, 

The fabric, on the side opposite that on which the polymeric materia! is 
adhered, can be laminated to or coated wrth other layers to form a multi -layered 
composite. For example, the other Side of the tabic may be attached or 
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adhered to a water-resistant, water vapor permease fttm or membrane, such as 

* " e eon umtnar r. po:/eiher film 

es pec ally mrcroporous, oolyeihyfene or polypropylene, or poiyurethane A 
; D'snec nir; ss composed of an expanded po;/h 
membrane as disclosed in US tent N 3,353,566. wt en has 
v - t^ c ~h=> 1 - ~ - t _ 

membrane is resistant to passage of liquid water therethrough but is water- 
vapc ee maaoie r ~e <r$- vcvu a . - s 

grams per square meter. 

SO 

In a membrane or film containing eFTFE, the ePTFE can be 
impregnated with a hydrophobic impregnant {such as a psrfiuoro compound or, 
for example, perfiuoroaikyi acryiate or methacryiate polymer ) T he ePTFE may 
have on it a continuous layer of a film or coating of a water-resistant, water 

i > - ^i-ab o - ateriat such as a water-vapor-parmeabie poiyurethane of 

tha type disclosed in US Patent No. 4,194,041. The continuous water vapor 
permeable poiymar layer is a hydrophiiic poiymer sn the sense that it transports 
wafer molecules and will be referred to herein as a hydrophilic poiymer. The 
hydrophilic layer selectively transports water Py diffusion, but does not support 

20 pressure driven isquid or airflow. Therefore, moisture, i.e., water vapor, is 
transported out the continuous layer of the poiymer precludes the passage- of 
Squid water and such things as air-borne panicles, micro organisms, oils, or 
other- contaminants. This characteristic imparts to the fabric good 
contamination control. Furthermore the water vapor transmitting cnaraderfctes 

25 na a! a o\* for comfort characteristics to the nearer. 

Such hydrophilic polymeric materials can be those of the poiyurethane 
tarn s >r the copciyether ester family, or like materials. Typically these 
materials comprise a composition having a high concentration of oxyefhyiene 
30 s tc parthydrophilicity typica y greater than 45% by weight of the base 
polymer, preferably greater than 80%, most preferably greater than 70%. The 
most omres-red poiyur ethanes useful herein are trcse where the poiyol is a 
poiy(oxyethyiens; glycol, and the isocyanate is a diisocyanate. 

35 The fabric ccnsta-cnon described hereinabove can ds used in garments 

to tj ove the garments anra n sistanoe . s the c is: : smps 
useful as the outermost layer or shall of the garment, it can be used to protect 
sga st abra : e i rs in the garment ,vhether as an intermediate layer or 
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>< "-^ov o <" < - ^ i surface 

sxssts, the treated fabric of me invention can be used with the orisntatson of the 
- a ao scant 

5 

TEST PROCEDURE 

ABRASION RESISTANCE: 

so Samples were evaluated for abrasion resistance, as determined by 

visual inspection, using a modified universal wear test method. The method is 
based on ASTM standard 03886*92 and consists essentially of abrading a 
sample with a selected abradant and determining the number of cycles until 3 
sua appears through the tes sample 

is 

The sample is abraded using a Commercial Inflated Diaphragm 
Abrasion Tester available through Custom Scientific instruments in Cedar 
Knolls, New Jersey { model no. CS5S-391}. A one pound weight Is used along 
with a 4 psig Inflation pressure to accelerate the wear. 600 grit satKlpaper Is 
W used as the abradant. The abradant is replaced every 150 cycles and at the 
start of b new sample. 

srsar s. 4.; - hes r ?*er are z seed or 
er treat s e "acne tc 3 g tip a 

25 color suostmte can Pa placed below to facilitate observation. The sandpaper is 
<.ve< s r n-tn ^ovor 

while the sample itself is being rotated 360 degrees to ensure uniform wear in 
all directions, A single back and forth motion is denoted as a "cycle". 

30 The sample is evaluates for visoai wear every 5G cycies until a hole 

tfi the samr set served The point of the first ssgn of a hole is recorded 
as abrasion radon;- In tee case of tee two iayer and teres igyer water proof. 

0!e laminate s 3te the ex ss « smite 

microporous ePTFE membrane provided adequate contrast to rnO:cete the 

55 : o- ~ s 

For the raw fabrics tested, an ePTFE based membrane was placed behind the 
fabric (adjacent to the diap ■ -M >ntrasl failure 
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vf *- 1 >'0 » s-> an o^ e*> .J 0* 3t 

■i e xft i* laminated or - s, preferably a 

least 500 cycles, and ;n some instances at least 1QD0 cycles. 

5 * least two specimens were tested and the abrasion resistance 

reported as the average number of abrasion cycles required for the specimens 
to fail 

MOISTURE VAPOR TRANSMISSION RATE fHVTRJ 
10 Potassium Acetate Method) 

Moisture vapor transmission rate (MVTR), i.e. watenvapof-pemteabiiy, 
was measured by placing approximate^ 7 u . - * v v ; 
parts by we ass-urn 3 

i5 into a 133 ml. polypropylene cup having an inside diameter of 6.5 cm at its 
mouth. An expanded pclytetrafluoroethyiene PTFE) membrane having s 
minimum MVTR of approximately 85,O0Og/rn2/24 hrs. as tested by the method 
described In US Patent No. 4,862,730 to Crosby and available from VV L. Gore 
& Associates. Inc. of Newark. Delaware, was heat sealed to the lip of the cup to 

Hi create a taut, leaKproof. m; cm-porous barrier containing the solution. 

A similar expanded FIFE membrane was mounted to tree surface of a 
water bath. The water bath assembly was controlled at 23*C plus or minus 
x - N 1 - " -me-atom- .c"t-o«ed room and a water circulating bath. The 

25 sample to be tested was a 3 " 'Q j^j a 

relative humidity of 50% prior to performing the test procedure. Three samples 
were placed so that each sample to be tested was In contact with the expanded 
FIFE membrane mounted ever the surface of the water bath, and was allowed 
to -'-automata for at least t5 minutes onor to the introduction of the cup 

.38 assembly. 

The cup assembly was weighed to the nearest 1/iODOg and was 

the water bath and the saturated salt solution providing water flux by diffusion in 
' cireotion The sample was tested for * minuses and toe cup ssseminy 
was then removed, ano weighed again to within 0.001 3. 



The MVTR of the samp e ,» 2$ oalcu aled 1 - - the wslgt S ga n 0 v "o c ;p 
assembly and was expressed in grams of water per square meter of sample 
3 are p 24 hours. 

5 

TEST FOR HAND: 

Hand was tested on woven fabrics using a t nwrg-Aioen: Handie-C- 
Meim (model; # 211-5 from Tbwing Albert instrument Company, Philadelphia, 
PA). A 1000 gram beam was used to force test specimens through a 1/4 inch 
;o slot The instrument measures the resistance force which ;s misted to roe 
bending stiffness of the faerie and displays the peak fss.staoce digitally, in 
order to adequately quantify the directionality and the asymmetry of the 
laminate composites, different samples are cut for bending against the warp 
yams and fill yams, respectively, 

is 

In a typical test, a warp sample Is placed on the equipment such that the 
warp yams run perpendicular to the slot. With the fabric face up. the test is 
initiated, causing the beam to lower and the sample to be forced through the 
slot on the test table. A peak resistance number is displayed and recorded as 
20 warp up. The same sample Is subsequently turned over (in the case of a two 
layer laminate, the membrane is face up) and rotated 180 degrees to bend a 
different site. In this new configuration, again the test is initiated causing the 
sample to be forced through the slot. The second resistance number Is 
recorded as warp down. The procedure is repeated lor a fill sample <; ; n which 

25 - a n - c „ < ^ " ; < n- , - ~ v> a uf 

and m dawn. The resultant four numbers (warp and fill up, warp and fits down: 
are added to provide a iota; hand number which characterizes the stiffness of 
the fabric, laminate, or composes (taking into account asymmetry and 
directionality). At least two such total hand numbers were generated and 

}ft averaged to arrive at the hand numbers displayed in the Examples. 

WATER-RESISTANCE TEST 

? > modified Surer test method, which »s a low water entry pressure challenge. The 
test consists essentially of forcing water against one side of a lest piece and 
observes the other side of the tost oace for indications of water penetration 
through It, 
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EXAMPLES: 



5 Fhs polyester woven fabrics g * 

sourced from ivtiiilken Corporation (Spartanburg, SO. The nylon woven fabrics 
were sourced from Dura industries (Fail River .MA). 



Example 1; 



Two raw nylon fabrics ware used to create this example: Ml 1 60 ( ; .6 
oz/yd2) and Ml 230R {2.3 oz/yd2). 



A 20V14" sample of the MM 60 wus owned onto a p;n frame ana a 
IS 17YS4* piece of a poly amide non-woven adhesive web (PA- 1001 -OSO-OSO. 
1 az./yd. (oOg/n-2) from Spunfab® Adhesive Fabrics, Cuyahoga Falls, OH) was 
laid over the fabric. The pin frame was Inserted Into a convection oven (Mathis 
Lab Dryer-model # LIE 24238} pre-set to 180 degrees Celsius. The 
M!18G/poiyamiti© non-woven combination were heat treated at 180 C for 30 
•20 .seconds dwell time (which is tt'ms at temperature). 



A similar procedure was used to create a composite based on the 
ML\ abric The np ainta I some of the fabric 

qualities, though it was noticeably more sttf The nc r woven •* 

addition, the non-woven structure was not apparent as the neat treatment 
dssooyea the non-woven creating a fabric with a randomly coated appearance. 
Universal abrasion and MVTR measureme* I s ! - v 

above) were made on these samples as well as the untreated controls (results 
in table #1) Weight increases das to polymeric add-on were measured usmo 
at least two 4.25 inch diameter samples and comparing to the control. Any 
increase in weight over the control is reported as an Increase in face fabric 
weight (or Knit weight where specified). Results are reported n labia 1 

Preparation of Fabric Laminates d in Subsequent Exa 



Expanded % hereafter fe~e~red to ss e p TFE. 

ding to U.S. Patents 3,953.566 an 4,187.390 15-17 
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gm'rna we=gh* was coated with a continuous 12-i5g.-rr.2 layer of vWP 
•v- ppH ' - lescribed in U.S. Patent 4. 1 94.041 . the resulting 

membrane w;li hereinafter be referred to as a coated ePTFE membrane, 

5 tie a two lays ste a polyester US 1 01 ^ N t ic 

fsbr;c was laminated to the ePTFE siee of the coated ePTFE membrane using 
a riot pattern of poiyurothane adhesive as described in U.S. Patent 4,532.316. 
The ■■■■ itant iaminate ;s a water vapor permeable, waterproof laminate. 

10 Similarly, two layer laminates were created by laminating a coated 

microporous ePTFE membrane to the fbliowing nylon fabrics MS2S0 {2.4 
ox/ydZ), MI141R (1 4 oz/yd2), MI321 (3.2 oz/yd2). MI187R (2.C oz/yd2) and 
MHSG (1.8 02/yd2). 

15 1 * 5 ! < < 

poSyweihar.e coated side of the coated ePTFE membrane on the two layer 
Mi 180 arid MmiR laminates. 



Example 2: 

in a similar manner to that described in Example 1, a 1 oz/ycf polyamlde 
non woven web PA- 100 14390-80 (from Spunfab®) was heat treated into the 
scsfa a two-layer f- r 2 - oa. yd 2 } and a 

two iayer US101 laminate (polyester face fabric, 2.2 c2/yd2}, independently. 

The treatment was carried oat at a temperature of 170 degrees Celsius 
for SO seconds (dweii time). The resultant composites shewed intimate bonding 
sat* t -s n face taboos a -so the non woven web, to the point where the 
structure of the non-woven web was hardly dlstsngulshaoie. 

so adds; /. a neat treated -'\ ? 
three layer Mil 37R laminate to provide improved abrasion to she knit The 
" -v at. weii as jet' - . v*"^ 

lures 12? 



Example 3: 

Following a similar procedure to examples 1 and 2, a 0.5 oz/ycf 
her rtctvwc wei 

5 Corporation Rosweih G.A > was laid onto a two layer MI260 laminate (nylon face 
fabric) on a iab scale pin frame. The two layers were heat treated in the oven 

revealed partial infiltration of the non-woven into ths Mi260 The composite 
maintained ir?s flexibility (hand) of the laminate while providing a random 
:0 appearance. The IvtVTRs, weights, and universal abrasion numbers for both 
the treated sample and the untreated control were measured and are recorded 
in taste #2. 

From the data in tames 1 and 2. there is seer; a ores:" Improvement in 
IS abrasion resistance independent of fabric type and weight. The advantage Is 
applicable to both raw fabric and laminates, as .well as to both knits and 
woven;;, in particular, this example shows that it is possible to significantly 
improve abrasion resistance without adding significant weight or adversely 
on- .h" > b or ►rand. 

20 

Example 4: 

neoplastic * c 1 is r.:\r 

d phe s , v . >e d ssocyanate (MDI) / polycaprolaotone did / 1,4-butane dioi in 
25 the molar equivalents of 2:1:1.12 respectively using conventional pelyurethane 

"ne« c, suiting 

polyurethane had a melt flow index of -about 140 gm/10 mm. (at 1$5*C, 5kg}. 

A meteo-- > N 

30 asranged :n a angle rc< z-> a< o* -> The 

o- . was fed into a : ngie screv, t udet alt ng 

wsth 2.5% of a color concentrate oCirariam Remafn SlacR CEA 302.0A ,;. The 
exbuder temperature profile was maintained at 480 S F and the extruder fed the 
meit into a gear pomp set at 24 rpm to provide a steady flow of ths melt to the 

35 d-e em ;e- at «: frsfc , 

0.06-D inches arid the air gap was se; at 0.080 Inches. The air temperature wss 
maintained at 520 :: F. Air velocity is cased on volume of SS0 cede fast per 



F prs >vas us ?o to 

quench the melt blown polyurethane. 

The .above conditions were used to melt blow TPU1 filaments onto the 
5 s " v a v f j f \ > 'j.cc 

co acta s about 84 leters/mln c ectt s located 5 fremt 
die. Under these ■conditions, about 12 gmtm? of Tpyi filaments was 
in aminate 

SO Four samples of the rneit blown treated fabric pre-composite were neat 

^ > ' <\3tftt£i: conditions for each of two laminates): W 1-11 R and 

M2QQ heat treated at 140 degrees Celsius tor 30 seconds and MI141R and 
' -^sl trea;~2 a: 200 \ „ „ 1 «t ^< 1 

The resultant composite possessed a surface that appeared to De a randomly 
15 coated textile, as shown in Figs. 4. 5, 8, and 7. The fibrous non-woven 

jru - ' the melt blown textile (see Fig. 3), was not apparent. The samples 
produced were tested for UVTR, weights., universal abrasion and hand. 
Results are given in table #3. 

2Q Example 5: 

A free standing 10 g/m2 melt blown polyurethane web was made using 
- from Clarlant was 

This melt blown polyurethane wee was subsequently heat treated into fabrics 
as follows, 

A two layer MS321 was placed on the Mains pin frame and heat treated 
50 n a mannc -^a to examples 1 -o 3 -except the nom woven web used 
was me PU described above). The 10 g/;r;2 melt blown PU wed was ia:o on the 
Ml 22* an sequent a + i 1 

^ , v c e.- - - a - ~ - - * 

are giver; In Table 4. 
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Example §: 

A reactive prepolyrner was prepared r. neths e 
diisocyar;ate. polyielramethylsne glycol and pentanedioi as per the teachings of 
5 US 2 2 Heap incorr. ed herein £ re e jpt rs« vas 

sprayed onto MI250 laminate produced in example 2 using 3 spray gun. These 
aniin etc eac s/Jth mots er time e > 1 

In preparation for spraying; the poiyurethane was heated to ICQ C in so 
10 air simulated oven in a sealed can. Part of it was then scooped out and fied 
into the canister of the adhesive spray gut ' ■ sde by Parti 

Fastening Technology inc. Charlotte, NC 28266 USA. Division of Buehner: 
Group, West Germany) The dispenser part - ? sun nad ngk hose wstn 
sn annular air ring. The air pressure was 90 psig and temperature was set to 
I? 250T. 

Spraying was performed on the fabric side of the laminate by holding 
the gun about 10 inches stove the sample and moving back and forth using 
smooth motion to get a uniform lay down of adhesive web. Three passes were 
25; made to get sufficient thickness of polymer coating. Following coating, the 
samptes were allowed to moisture cure for 48 ho irs I - g These 
samples were tested for IvIVTR, universal abrasion and weigh;. The results are 
given in table 4, 

25 in the subsequent tables trie Ex # refers to the example number and the 

number following the hyphen is an arbitrary number assignment for samples 



i 1 : 



'£ 

1 

i 

c 

1 

O 

1 
1 

b: 
8 

I 

< 

-a 

1 

w 

1 

as 
| 




; 


38.020 


o 


c: 
c<-. 


o 


1 

; 1 

£ 1 

I 

5 


1 


8 
3 


g 




1 I 
I 1 




to 


CO 


1 


§ 
I 

1 


P 
0 

I 
1 


O 
a 

I 
1 
I 

g | 

S * 
£ £ 


5 
o 

a: 
o 

3 

it. 


O 

c 

< 
a 

% 
xs 

1 

1 c 

% s 

a: « 


1 




Ulj 10 


°? 

X 

l-U 





WO 01/12889 



39 



sill 1 


~ s 7 






1 1 1 


1 I 


It 
|| j i £ 


ill 


5 8 


! ! ! 

1 III li 
f s iiiii§i 

« !K!I! 


if!, 
ill; 

J f I § 1 


I 

It 

m 




11 i 


li 



WOM/12889 PCT7I;S0D U922 



7 ! 

! I! 


f- 




is 


£ 


lit. 3 




I 


II 


I 




ill 


s 


11 


I 


j|lf 'I s 


s 1 < 


s s 




i ii'ii 

f l [P 


j 

1 1 

H 

11: 

0! 


111 

ill 


p 




1 |i 


li 


i 



23 




WO SH/32S89 



CLAIMS 

1 - A fabnc construction comprising: 

a). a woven or knit fabric comprised of yarn, 
5 b). a d fat - ha* no 2dhe sd to ts si rface a a i c n ut us 

randoms d sposed po , - - ; jt 3 
such that the &su '. 3 mpcs t:cn has 
i). a moisture vapor transmission rate of at least 1 000 
so g/m^day. 

»}• sn abrasion resistance of at least 1 00 cycles determined 

on the polymer side, and 
iii) an add-on weight of between 5 and 40 pm\ 

15 2 Thefabr » - on cr cissm 1 where r < - r;l) 

disposed polymeric material is composed ' - - psd patches 
of randomly interconnected polymer. 

3, The fabric construction of claim 1 , wherein the discontinuous, randomly 
20 disposed polymeric materia! forms a thin layer on the uppermost portion 

of the fabric yarns, and does not substantially occlude a majority 0 f the 
spaces between the yams, 

4, The fabric construction of claim 1 . 2, or 3 wherein the abrasion 
25 resistance is at least 500 cycles, 

5, The fabric construction of claim 1,2, or 3 wherein the add-on weight is 
between 5 and 30 g/nr. 

30 §. The fabric construction of claim 1 , 2. or 3 wherein the polymeric material 
is selected from polyamids or polyester. 

?. The fabric construction cf claim 1 , 2 rr 3 wherein the polymeric material 
is palyurethane. 



construct ot clam 2 or 3 * ere^j tne fabfic is comprised 
cf polyester or poiyamide yarn. 



9. 7 he rsb.nc construction of olasm 1 . 2 or 3 whsrein the woven or Knit 
fabric has adhered to its other surface a water resistant water vapor 

- - i membrane, arid where s at 
!^v< - w ica r „ >t > v < < f- -» 

5 

10. A garment that contains as the outermost surface, a woven or knit fabnc 
comprised of yarn, said fabric having adhered on its outer surface a 

discontinuous, randomly disposed polymeric material; 
10 such that the resulting composition h3s 

i) . a moisture vapor transmission - " at least 1000 

g/m 2 /day. 

ii) . an abrasion resistance of at . m r? determined 

on the polymer side, and 
IS iii). an add-on weight of between 5 and 40 g/rtf : 

said fabric disposed with the polymeric materia; on the outside. 

1 1 . Tne garment of claim 10 wherein the discontinuous, randomly disposed 
polymeric material is comprised of irrsguiarly shaped patches of a 

20 randomly interconnected polymer. 

12. The garment of claim 10 wherein the discontinuous, randomly disposed 
polymeric material forms a thin layer on the uppermost portion of the 
fabric yarns., and does not substantially occlude a majority of the spaces 

25 between the yarns. 

13. The garment of claim 10, 11 or 12 wherein the abrasion resistance is at 
least 500 cycles, 

30 14. The garment of claim 10. 11 , or 1 2 wherein the add-on weight is 
between 5 and 30 g/nr\ 

15 - < tion of claif c *~ - 

3m po amide or po yester 

35 

16. -is garment of claim 10 11 Of 12 wherein ths .... e stone %z 
pojyurethane 

17. The ga me-: of cfa m 1 C 51 or 12 where - the fabrk sc npr 
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polyester or polyarrude 

it -> t 3 j n \ 

comprises diphenyimsifiane clisocyar ! a<e ? poiycsproiacione tilol and butane 
5 tital. 

18. A fabric construction comprising: 

a), a. woven or knit fabric comprised of yam having pores, 
»}• said fabric having adhered to its surface and at least partially 
10 penetrated into the pores a discontinuous, randomly disposed polymeric 
materia!; 

such that the resulting composition has 
0 a moisture vapor transmission rate of at least 1 000 
15 g/nrVday. 

si). 3 snce east 1 itermlned 

an the polymer side,, and 
iv) an add-on weight of between 5 and 4G g/nr, 

20 20. Theta: - ; -n of ciasm 19 vvx. randomly 
disposed polymeric material is comprised of irregularly shaped patches of 
randomly interconnected polymer, 

21. "he far 

25 disposed polymeric material forms a thin layer on the uppermost portion of the 
ft" Xst'V* ord does not substantially occlude a majority of the spaces 
between the yams, 

22. The fabric construction of claim 19, 2.0 or 21 wherein the abrasion 
30 resistance is at least 500 cycles. 

23. The fabric construction of claim 1 9. 20. or 21 wherein the add-on weight 
is between 5 and 30 g/m\ 

35 24. The fabric construction of claim IS, 20, or 21 wheresn too polymeric 
material is selected from polyamide or polyester. 

msmriai Is polyurethane. 
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26 a 20 c vhereif 

comprised of polyester or poiyamide yarn. 

s 27. The fabric construction of claim 1 9, 20 or 2 ' wherein trie woven or knit 
fabric has adhered to its other surface a water resistant, water vapor 

peroieabie film or membrane, and we^ - >. , ^ ^ o'x -> 
least 300 cycles determined on the polymeric material side. 

1$) 28. The ?abr:c construction of ciaim 13, whsrein said polyurethane 

c £ ses 2! - j: yanste po apr -r - < - 



29 a e he x e r < i . e c 

a garment that is made of a knit or woven fabric composed 
of yarn, 
which comprises 

a), treating said fabric with a polymeric material in a fashion fo resail 
in a discontinuous, randomly disposed covering on the fabric 
such that said treated fabric has 

i) . a moisture vapor transmission rate of at least 1 000 

g/m ? /day ; 

ii) . an abrasion resistance of at least 100 cycles determined 

on the polymer side: and 

- sfed 3^ toe outer she of a garment with 
the polymeric materia) on the outside. 

3d. A process for improving the abrasion resistance of a fabric which 
comprises 

a). employing a woven or knit fabric 

r : r sr.st-3 said *abnc* trace . s - n - ^ '^-.rtn esj; 
;.n a discontinuous, randomly dlscosed covering on the fabric 
such that sa - brie has 



a i , <= ir „ ~ ■ - - 1 ' 

g/rn^day, 

si)- an abrasion resistance of at feast 100 cycles det&rrrcned 

on the polymer sideband 
5 sis} an add-on weight of between 5 and 40 g/nr. 

31 Process o; claim 29 or 30 win-rein said treating is earned out by 

adhering s non-woven web to the surface of said fabric and heating to 
iisposed covering 

10 

32. Process of claim 29 or 30 wherein said treating is carded out by 
spraying a liquid or mcften reactive polymer onto the si -o :e : b v 1 \ a' *, 
subsequently causing the polymer to react to form the discontinuous, randomly 
disposed covering. 

15 

33. ones c sin or 30 whs 3 --a* - - 

fiberizing or spraying the molten form of the polymeric materia} onto said 

fabric and providing heat to form the discontinuous, randomly disposed 

■covering'. 

30 

34. Process of claim 29 or 30 wherein said treating is carried cut by melt 
blowing the polymeric material onto said fabric and providing heat to form the 
disspntinucus, randomly disposed covering. 
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